New signaling pathways from cancer progression modulators to mRNA expression of matrix metalloproteinases in breast cancer cells.
We observed previously that each of seven cancer progression inhibitors suppresses the mRNA expression of some matrix metalloproteinases (MMPs), but stimulates that of others, in breast cancer cells. In the present study we tested the effect of overexpressing other cancer modulators on MMP expression. The MMPs tested are MMP1, MMP2, MMP7, MMP13, MMP14, MMP16, MMP19, and MMP25. The proteins that were overexpressed are cancer inhibitors (NME, DRG1, IL10), enhancers (SOD2, FAK, IL17, and CREB), and proteins that suppress cancer progression in cells of some cancers and promote it in others (FUT1, integrin beta3, serpin E1, TIAM1, and claudin 4). Unexpectedly, all of them only lowered MMP mRNA expression, mainly of MMP16, MMP2, and MMP13, in breast cancer cells. Signaling from SOD2 uncoupled the accumulation of two MMP16 mRNA splice variants, suggesting signaling to a late step in MMP16 mRNA accumulation, such as MMP16 mRNA stabilization or late mRNA processing. Signaling that modulates MMP expression differed widely among the total population of MDA-MB-231 cells and single-cell progenies cloned from that population. It also differed substantially between cells of two metastatic breast basal adenocarcinomas, MDA-MB-231 and MDA-MB-468. The present study detected 37 new signaling pathways from cancer progression modulators located upstream of MMP mRNA expression in human breast cancer cells. Our siRNA-induced MMP knockdown data support the interpretation that signaling from MMP19, MMP1, MMP7, MMP12, MMP14, and MMP11 each stimulates the mRNA expression of other MMPs in breast cancer cells.